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Description 

OCCUPANT RESTRAINT SYSTEM 
INCORPORATING ROTATABLE SEAT 

BACK 

Background of Invention 

[0001] The present invention relates to occupant restraint sys- 
tems, and more particularly, to occupant restraint systems 
suitable for deployment in a rollover condition. 

[0002] Rollover countermeasures are becoming increasingly pop- 
ular in automotive vehicles. Typically, rollover counter- 
measures include side curtain airbags that are deployed to 
contain the occupant within the vehicle, to reduce occu- 
pant excursion and to mitigate occupant ejection and re- 
duce contact injuries. Curtain airbags may reduce the 
possibility of injury from dynamic contact of the occupant 
with the interior. During rollovers, however, the roof is of- 
ten crushed which reduce room between the occupant's 
head and the roof structure of the vehicle. 

[0003] ^ would therefore be desirable to provide an occupant re- 



straint system that increases the amount of headroom 

during a rollover event. 
Summary of Invention 

[0004] The present invention increases the amount of headroom 
available for the vehicle occupant by rotating the seat 
back relative to the seat base. By rotating the seat in a 
rearward manner, the top of the seat back moves down- 
ward and thus the occupant is provided more room than if 
the seat remained in an upright position. 

[0005] | n one aspect of the invention, an occupant restraint sys- 
tem for an automotive vehicle includes a rollover sensor 
that generates a rollover signal corresponding to a rolling 
movement of the vehicle, a seat having a seat base, and a 
seat back that is rotatably coupled to the seat base. A 
controller is coupled to the rollover sensor and the seat 
back to move the seat back in response to the rollover 
signal. 

[0006] An additional feature to the above-mentioned system is 
that an seat integrated belt system which could be an in- 
flatable shoulder belt, four point belt or a regular belt that 
may be employed to help urge the occupant into contact 
with the seat back and thus help move the occupant rear- 
ward along with the seat back. 



[0007] | n another aspect of the invention a method of restraining 
an occupant during a rollover event includes generating a 
rollover signal in response to a rolling movement of the 
vehicle. The method further includes rotating the seat 
back relative to the seat base in response to the rollover 
signal and deploying an inflatable shoulder belt in re- 
sponse to the rollover signal. 

[0008] one advantage of the invention is that mechanisms cur- 
rently found in automotive vehicles for motorized seat 
back movement may be easily modified to provide the ro- 
tating function. 

[0009] other advantages and features of the present invention 
will become apparent when viewed in light of the detailed 
description of the preferred embodiment when taken in 
conjunction with the attached drawings and appended 
claims. 

Brief Description of Drawings 

[0010] Figure 1 is a side diagrammatic view of an occupant re- 
straint system formed according to the present invention. 

[0011] Figure 2 is a plot of motor speed versus current used to 
rotate a seat back according to the present invention. 

[0012] Figure 3 is a side view of an occupant with a seat back in a 
first position. 



[0013] Figure 4 is a side view of an occupant with a seat back in a 

second position. 
Detailed Description 

[0014] | n the following figures the same reference numerals will 
be used to illustrate the same components. 

[0015] The present invention is illustrated with respect to a ro- 
tatable seat back and an inflatable safety belt. Those 
skilled in the art will recognize that the system may in- 
clude one or both of the inflatable safety belt or the rotat- 
ing seat back. 

[0016] Referring now to Figure 1, an automotive vehicle 10 has 

an occupant restraint system 11 and a seat 12 mounted to 
the automotive vehicle 10 by a seat mount 14. Seat 12 has 
a seat base 16 and a seat back 18. Seat back 18 is rotat- 
ably mounted relative to seat base 16 as indicated by ar- 
row 20. A motor 22 is used to rotate the seat back 18 rel- 
ative to seat base 16. In normal operation, a seat switch 
24 is operably coupled to the motor 22. A low current 
control signal is provided to the motor 22 to move the 
seat back 18 in either direction. 

[0017] a rollover control module 26 is also coupled to motor 22. 
Rollover control module 26, as will be further described 
below, generates a high current control signal higher than 



that provided by seat switch 24 to control the rotation of 
seat back 18 in the direction indicated by arrow 20. The 
rollover control module 26 may also be coupled to other 
devices 28 such as a side curtain airbag or a roll stability 
control system. The rollover control module 26 is coupled 
to a rollover sensor 30. Although a single rollover sensor 
30 is indicated, various sensors may be used to indicate 
or generate a rollover signal. The rollover signal is gener- 
ated when the rollover sensor 30 senses that the vehicle is 
in a rolling motion that may cause the vehicle to roll over. 
The rollover sensors may include a yaw rate sensor, a roll 
rate sensor, a pitch rate sensor, lateral acceleration sen- 
sor, longitudinal acceleration sensor, a vertical accelera- 
tion sensor, a steering angle sensor, a CPS sensor, a vi- 
sion system, or the like. Those skilled in the art will rec- 
ognize that many ways for determining roll or the poten- 
tial for rollover of the vehicle may be performed. 

[0018] Rollover control module 26 may also be coupled to an in- 
flatable seat belt 36. Inflatable seat belt 36 may, for ex- 
ample, be an inflatable shoulder belt. Inflatable seat belt 
36 may be actuated at least in response to a roll signal 
from the rollover control module 26. 

[0019] Rollover control module 26 may be a stand alone module 



or part of another safety system or vehicle system mod- 
ule. Rollover control module 26 may, for example, micro- 
processor-based programmed to perform the various 
functions described below. 

[0020] Referring now to Figure 2, a plot of motor speed versus 
current is illustrated. Line 40 corresponds to the normal 
operation through the seat switch 24 shown in Figure 1. 
That is, the normal condition provides a low current to 
move the seat back rotationally with respect to the seat 
base. Line 42 corresponds to a high current condition that 
is used to rapidly decline the seat back. In one con- 
structed embodiment the seat back was rotated at 15 de- 
grees per second using the high current illustrated by line 
42. This allows sufficient time to move the occupant's 
head rearward and downward relative to the vehicle body 
to reduce the potential for injury. 

[0021] Referring now to Figure 3, seat 12 with an occupant 44 is 
illustrated. Seat 12 has seat back 18 in a normal driving 
position. 

[0022] Referring now to Figure 4, seat back 18 has been rotated 
to a second position so that the top of the seat back 18 is 
rotated rearward and downward relative to seat base 16. 
The motor 22 has thus been provided a high current to 



move the seat back to its second position illustrated in 
Figure 4. 

[0023] | n operation, the rollover control module 26 receives an 
indication that the vehicle is rolling over from the rollover 
sensor 30. A roll control signal is generated in roll control 
module 26 that is used to control the motor 22 to rotate 
the seat back 18 rearwardly and downward with respect to 
the seat base 16. Although not required, the seat base 16 
may also be moved in response to the rollover signal. Ap- 
plicant has found, however, that for most situations the 
seat back 18 may be rotated fast enough and far enough 
to reduce the potential for injury to the occupant 44. 

[0024] | n addition, the rollover signal generated by the roll con- 
trol module 26 may be used to control the deployment of 
the inflatable seat belt 36. Thus, as the seat is rotated 
rearward 18 the rotatable seat belt 36 urges the occupant 
44 against the seat back 18. This insures the desired po- 
sition of the occupant upon rollover. 

[0025] while particular embodiments of the invention have been 
shown and described, numerous variations and alternate 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



